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Background
Healthcare spending in the United States is
increasing every year becoming a larger portion of the GDP.2
As of 2017, healthcare expenditure in the US was 17.1% of the
GDP, which equals $10,224 per person, up from 12.5% in
2000. This is not surprising as every country in the world, on
average, more than tripled their healthcare expenditures from
2000 to 2015.3 With the largest percent of GDP expenditure in
the world it would be logical to believe the US is among the top
in healthcare performance. The US actually ranks among the
lowest in the developed world and out of 11 countries
examined by the commonwealth fund the US ranked 11th.4
In 2005 of the 15.9% of GDP of healthcare
expenditures, 29% (4.6% of GDP) was from surgical care.6 As
technology advances with a focus on minimally invasive
surgery and the da Vinci robotics, surgical cost within the total
healthcare cost is likely to increase. This is projected to
increase to 7.3% of the GDP by 2025.6
With the drastically increasing healthcare costs and
increasing surgical costs with innovations in technology and
robotics, continual examination of institutional healthcare
expenditure is required to curb the rising cost of healthcare. No
two patients are treated exactly the same because every
patient and specific condition is different and because no two
providers practice medicine the same. This requires
standardizing treatment pathways for optimal outcomes and
investigating causes of variations in patient care. As mentioned
patient condition is a major variable in variation of care as
patients have different comorbidities. F. Gani et al. showed that
patient condition is the largest factor contributing to 86% of
variation.7 Two other studies on surgical variation showed a
significant difference ranging from $1,500 to over $9,000
difference in cost to patients.8,11 This shows that every
institution, provider, and procedure can have variation. Among
spinal fusion one major variation in cost was adverse events
adding between $9,976 and $32,049.12

Results

Discussion
A cornerstone of SELECT revolves around
health systems. One of the most pressing issues in
healthcare in the United States is the staggering cost.
Variation in patient care leads to two main outcomes:
increased excess spending and a reduction in the quality of
patient care. There is acceptable variation to account for
differences in patients and severity of illness and
unattributable variation where we are unable to explain why
there are differences. Reducing this variation can reduce
overall spending and standardize patient care for optimal
outcomes.
Data is limited on variations in healthcare
relating specifically to spinal fusions. The most recent
articles were from the late 1990s and early 2000s. While this
shows a previous trend, having a gap of over 15 years limits
the generalizability to current medical treatments. There are
a number of different spinal fusion procedures which vary by
number of vertebra fused, anterior or posterior, and
performed with discectomy and/or laminectomy. The length
of stay is skewed lower as any patient released the same
day did spend time in the hospital but was given a length of
stay of 0 days. For the comorbidities, they were all taken
from diagnosis codes entered in EPIC which may or may not
relate to the patient’s current condition. This resulted in BMI
entered as categories without specific values. In examining
the cost there was no information available as to how much
was charged to each patient for the services required. This
required using national data for joint replacement to calculate
cost of discharge locations and state data for average cost
per day in the hospital.

Table 1: Demographics of surgical patients from OAA and LVPG

Table 1 shows demographics with almost identical
proportion of male and female between OAA and LVPG with the
average LVPG patient 3.41 years older than the OAA patients.

Figure 1: Discharge locations, skilled nursing facility (SNF), inpatient
rehabilitation facility (IRF), and critical access hospital (CAH)

Figure 1 represents the various discharge locations of
spinal fusion patients. LVPG discharges almost 10% less
patients home than OAA (65.66% vs 75.93%), which results in
increased discharges to every other location with three times as
many patients to a skilled nursing facility 5.76% vs 1.85%.

Conclusions
Problem Statement
• Variability in care creates inconsistencies in how different
patients are treated resulting in suboptimal outcomes for the
hospital and for the patient. Variation in care has been noted
between OAA and LVPG performing spinal fusions within
LVHN. This project will examine the variation to assess the
extent and possible causes of the variations.

Methods

LVPG had younger patients, less patients on
Medicare, roughly 3% more comorbidities, yet discharged
10% more patients to various rehab facilities and had double
the length of stay as OAA. This retrospective review
exemplifies a variation in spinal fusion patient care possibly
resulting in excess spending over $2,000,000. While this
project identified variability in cost between two surgical
groups it did not determine causes for this variation. In
addition to further assessment of patient disease in variation,
additional research into the cause would be a next step.
Before implementing a change in patient care
further evaluation of the variation is required. The project
would need to include risk stratification of every patient with
up to date information on patient’s comorbidities as well as
height and weight. This would preferably be done with a
survey to prevent data loss and have a standardized data
entry. For estimating cost it would need current billing for the
discharge locations as well as inpatient stays to estimate the
actual impact of the variation on the LVHN.

Figure 2: Length of stay in hospital
days when compared by insurance.

Figure 2 illustrates the average length of stay when
separated by insurance provider. The average length of stay
from LVPG was 3.34 compared with 1.72 of OAA. Medicare
patients on average stayed 0.5-0.6 days longer from both
groups. The longer Medicare length of stay is understandable
as patients on Medicare are generally older than those that are
not on Medicare.

Materials
• Epic, ACCESS, Horizon Performance Management (HPM)
• LVHN clinical pathway dashboard
Participants
• All patients receiving a spinal fusion from January 2018
through November 2018
• OAA had 216 patients with 45.8% male and 54.2% female,
average age 62.4
• LVPG had 399 patients with 45.1% male and 54.9%
female, average age 59.0
Procedure
• Retrospective chart review of all spinal fusions for OAA
and LVPG over 11 months
• Using HPM and ACCESS obtained discharge location,
age, gender, comorbidities, length of stay, diagnosis, and
surgeon group
Data Analysis
• Discharge locations, primary insurance, and comorbidities
were compared as a percent of total population
• Length of stay and age were averaged

Table 2: Comorbidities any BMI greater then 30, systolic, diastolic, and
congestive heart failure, chronic kidney disease (any stage), diabetes (type 1
and type 2)

Table 2 shows patients who have been diagnosed
with BMI over 30, any heart failure, any kidney disease and
diabetes. LVPG had more patients with an elevated BMI,
chronic kidney disease, and diabetes (4.12%, 0.61%, and
2.81%) with a 1.45% lower incidence of heart failure. LVPG on
average had slightly higher incidence of comorbidities.
From state data the average cost per inpatient
hospital day in Pennsylvania was $2,209.5 Cost for average
length of stay for OAA was $3,799.48 and for LVPG was
$7,378.06. Average cost of inpatient stay and discharge per
patient in OAA was $7,715.26 and for LVPG was $12,373.04.
This results in a difference of $4,657.78 per patient treated by
LVPG. That difference across all LVPG patients comes to
$1,858,454.22 over 11 months with a projected 12-month
difference of $2,027,404.60. If all 216 OAA patients were
treated the same as LVPG that would result in an additional 12month cost of $1,006,080.48 and total excess expenditure of
$3,033,485.08.
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